This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



Record Display Form 



wysivvyg://19/http:/^ 




End of Result Set 



I f Generate Collection 1 [ Print j 



LI: Entry 1 of 1 



File: JPAB 



Nov 25, 1997 



PUB-NO: JP409301797A 

SSe EN CRYS?AL^Z E ED : C ALC^rPHOSPHA TE COMPOUND FILM- COATED ARTICLE AND ITS PRODUCTION 
PUBN-DATE: November 25, 19 97 



INVENTOR- INFORMATION : 
NAME 

IMAI, OSAMU 
OGATA, KIYOSHI 
KATO, KEN J I 



COUNTRY 



ASSIGNEE- INFORMATION : 
NAME 

NISSIN ELECTRIC CO LTD 



COUNTRY 



APPL-NO: JP08124182 

AP PL -DATE : May 20, 1996 



INT-CL (IPC) : C30 B 29/14; C01 B 25/32; C23 C 14/06; C23 C 14/22; C23 C 14/58 
ABSTRACT : 

PROBLEM TO BE SOLVED: To coat an article to be coated with a film such as a living 
bodv applicable article with a crystallized calcium phosphate compd. film with good 
b ^ 7 _,?? P Ch a Ml ^» m nho S nhate compd. film on the article by using vapor 



contact 



rticle wit n a crysidiiizcu ^a^^- Lui » ^ ww ^f* c- , 

adhesion by forming a calcium phosphate compd. film on the article by using vapor 
deposition and ion irradiation at the same time and then bringing the film into c 
with a pseud body fluid. 

SOLUTION ■ Vapor deposition (a sputtering target 31 and a sputtering ion source 32) and 
fon irradiation (assist ion source 4) are jointly used to form a calcium phosphate 
oLh film on an article S. The film is then brought into contact with a pseud body 
't y a i he calcium phosphate compd. in the film. Ion-beam sputter vapor 
5 .iH«n 1. ^referable as the vapor deposition. Meanwhile, a calcium phosphate compd. 
wi C h S the° ra tio P of f p "o'ca^oncrolled to 5.8-1.2 is preferably used. A tissue culture 
soln. contg. Ca and P can be used as the pseud body fluid. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The crystallization calcium phosphate compound film coating article characterized by having the crystallization calcium 
phosphate compound film which was made to crystallize the calcium phosphate compound in this film, and was obtained by 
contacting this film to false body fluid after using vacuum evaporationo and ion irradiation logether and forming a calcium 
phosphate compound film on goods formed membranes. 

[Claim 2] The crystallization calcium phosphate compound film coating article according to claim 1 whose aforementioned 
vacuum evaporationo is ion beam spatter vacuum evaporationo. 

[Claim 3] The crystallization calcium phosphate compound film coating article according to claim 1 or 2 whose aforementioned 
calcium phosphate compound is a calcium phosphate compound which has composition of approximation in hydroxyapatite or it. 
[Claim 4] The crystallization calcium phosphate compound film coating article according to claim 1 , 2, or 3 whose 
aforementioned goods formed membranes are living body application goods. 

[Claim 5] The manufacture method of the crystallization calcium phosphate compound film coating article characterized by 
crystallizing the calcium phosphate compound in this film by contacting this calcium phosphate compound film to false body fluid 
after using vacuum evaporationo and ion irradiation together and forming a calcium phosphate compound film on goods formed 
membranes. 

[Claim 6] The manufacture method of a crystallization calcium phosphate compound film coaling article according to claim 5 that 
the aforementioned vacuum evaporationo is ion beam spatter vacuum evaporationo. 

[Claim 7] The manufacture method of a P/calcium ratio's using calcium phosphate compound of 0.8-1 .2 as spatter target in 
aforementioned vacuum evaporationo crystallization calcium phosphate compound film coating article according to claim 6. 
[Claim 8] The manufacture method of a crystallization calcium phosphate compound film coating article according to claim 5, 6, 
or 7 that the aforementioned goods formed membranes are living body application goods. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

■ [The technical field to which invention belongs] The enthesis of this invention is carried ou t to in the living body , or it relates to 
the crystallization calcium phosphate compound film coating article with which the crystallization calcium phosphate compound 
i film was foimed on goods, such as li ving body application goo ds (typically medical-application goods) which detain temporarily 
\ \ and are used, and its manufacture method. " 
\j [0002] 

I: [Description of the Prior Ail] The enthesis of a dentaljmpla nt, an artifici al joint, a n artificial biood vessel, the cardiac valve 
\ prostheses, etc. is carried out to in the living body in recent years, or detaining a catheter etc. in the living body is performed. 
I [0003] 

" [Problem(s) to be Solved by the Invention] However, these living body application goods lend to be made by the crevice between 
some between body tissues. And when bacteria etc. trespass upon this goods front face, u is easy to increase in the crevice 
portion, and injection may be caused. Such infection raises the conformity of living body application goods and a body tissue, and 
the crevice between these both is made small, or it is thought thai the generating can be suppressed when making a crevice there 
be no parenchyma top, and to cover the film which is excellent on living body application \iood^ at biocompatibility is tried 
various 1> until now. 

[0004] Biocompatibility can mention a calcium phosphate compound as good matter, and especially hydroxyapatite is excellent in 
living body activity especially. As the formation method of a hydroxyapatite film, the method (JP,6-285 1 5 1 ,A) of depositing 
hydroxyapatite in the shape of a film on goods formed membranes etc. is proposed from plasma metal spray methods 
(JP,63-46165,A etc.), the flame-spraying method (the collection p of the Ceramic Society of Japan 1988 1st autumn symposium 
lecture drafts 401-402), the spatter vacuum deposition (JP,58-109049,A), the method (.IP, 5-5701 1 ,A) of changing a calcium 
phosphate compound film to a hydroxyapatite film by hydro thermal reaction, and the calcium phosphate compound solution of 
supersaturation. 

[0005] Although it is thought that these hydroxyapatite film formation methods are employable also as the formation method of 
other calcium phosphate compound films, since goods formed membranes become an elevated temperature at the time of 
membrane formation, the describing [ above ] plasma metal spray method and the flame-spraying method are not suitable as the 
film formation method to the goods which consist of polymeric materials inferior to thennal resistance. Moreover, the describing 
above ] plasma metal spray method, a flame-spraying method, and a spatter vacuum deposition do not have the enough adhesion 
of the film obtained. In addition, if a calcium phosphate compound film is formed by these methods, in order that Lynn (P) may 
tend to be missing from a film during membrane formation, composition of the calcium phosphate compound used as a membrane 
formation raw material and composition of the film formed are not necessarily in agreement, and the problem that it is difficult to 
obtain the calcium phosphate compound film of predetermined composition also has them. 

[0006] Moreover, since the calcium phosphate compound in the calcium phosphate film formed by the method by hydrothennal 
reaction and the method by the deposit from a supersaturated solution is amorphous, when it detains in the living body the 
enthesis or temporarily, the phosphoric-acid ion and calcium ion in a film tend to be eluied in body fluid, a film becomes thin 
according to elution of these ion, the function as a biocompatibility film falls or it has a possibility of doing a bad influence to an 
applied person. 

[0007] Then, the crystallization calcium phosphate compound film coating article with which, as for this invention, the 
crystallization calcium phosphate compound film was covered by adhesion fitness on goods formed membranes, such as living 
body application goods (typically medical-application goods) And under the low temperature of the grade which does not do a 
thennal injury to these goods when goods formed membranes consist of material with good thennal resistance and it consists f not 
to mention ] of polymeric materials Let it be a technical problem to offer the manufacture method of the crystallization calcium 
phosphate compound film coating article which can form a crystallization calcium phosphate compound film on these goods at 
adhesion fitness. 
[0008] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem, after this invention uses vacuum 
evaporationo and ion irradiation together and forms a calcium phosphate compound film on goods formed membranes, it offers 
the crystallization calcium phosphate compound film coating article characterized by having the crystallization calcium phosphate 
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compound film which was made to crystallize the calcium phosphate compound in this film, and was obtained by contacting this 
film to false body fluid. 

[0009] Moreover, in order to solve the aforementioned technical problem, after this invention uses vacuum evaporationo and ion 
irradiation together and forms a calcium phosphate compound film on goods formed membranes, it offers the manufacture method 
of the crystallization calcium phosphate compound film coating article characterized by crystallizing the calcium phosphate 
compound in this film by contacting this calcium phosphate compound film to false body fluid. 

[0010] In order to form a calcium phosphate compound film by the method of using vacuum evaporationo and ion irradiation 
together according to the crystallization calcium phosphate compound film coating article and its manufacture method of this 
invention, a formed membranes goods front face is activated in an operation of irradiation ion, or these both mixolimnion is 
formed in the interface portion of a calcium phosphate compound film and goods formed membranes with it, and this film is 
formed on goods formed membranes at adhesion fitness. Moreover, since each process (immersed [ the application of this liquid, 
] into this liquid) which contacts false body fluid in the process and this film which use vacuum evaporationo and ion irradiation 
together and cany out film formation is a low-temperature process, when goods formed membranes consist of polymeric 
materials, it does not do a thermal injury to these goods. 

[00 1 1 ] Typically, the goods in this invention formed membranes can consider that they are living body application goods 
(especially medical-application goods), such as goods (a dental implant, an artificial joint, an artificial blood vessel cardiac valve 
prostheses, etc.) which cany out the enthesis to in the living body and which are used for it, and goods (catheter etc.) which detain 
in the living body temporarily and are used for it. Moreover, polymeric materials, a metal, a ceramic, etc. can be illusuated as the 
quality of the material of these goods. 

[0012] In this invention, si multaneous or carrying out by turns ar e ordinar ily included in the_ c ^nibiii^ 
evap orationo and ion irradiatio n in these. The spatter of the vacuum evaporationo atom is canned out to inadiation ion, and 
although composition of the compound used as quality of an emission and composition of the film formed are not necessarily in 
agreement, film composition is controllable by adjusting suitably composition of the compound used as quality of an emission 
according to composition of the film which it is going to form with the membrane formation which used vacuum evaporationo and 
ion irradiation together. 

[0013] It is possible that especially the aforementioned vacuum evaporationo is ion beam spatter va cuum evaporation o. Film 
composition can be controlled by ion beam spatter vacuum evaporationo comparatively easily. In this case, as ion irradiated in 
order to cany out the spa tter of the targe t, inactive gas ions (helium (helium) ion, neon (Ne) ion, argon (Ar) ion, krypton (Kr) ion. 
xenon (Xe) ion, etc.) etc. can be used. 

[0014] In this invention, a calcium phosphate compound can be used as quality of an emission. In this case, since the deficit of P 
by the spatter accompanying the ion in adiation to goods formed membranes is remarkable, for example, in order for 
biocompatibility to obtain the film which contains the thing of approximation in good hydroxyapatite ( calcium 1 0H2O26P6) or 
good it especially the case where use together ion beam spatter vacuum evaporationo and ion mediation, and film formation is 
carried out -- as the quality of an emission (spatter target) - P/calcium= - it is possible to use the calcium phosphate compound 
which has composition of an about [ P/calcium=0.9-l .1 ] more preferably 0.8 to about 1 .2 

[0015] Moreover, as inadiation ion in this invention, inactive gas ions (helium (helium) ion, neon (Ne) ion, argon (Ar) ion, 
krypton (Kr) ion, xenon (Xe) ion, etc.), oxygen ion, etc. can be mentioned, and these 1 or 2 or more can be used. Moreover, 
although ion acceleration voltage changes with the quality of the materials, ion kinds, etc. of goods formed membranes, it can be 
made into about l QQV-2kV. fo r example. Th is is because a formed membranes goods front face will not fully be activa ted but 
film adhesion w ill fall, if s maller than 100V, and is because there is a p ossibility that goods formed memhranesmay Heierjnrah*hv 
io njrradiation when larger than 2kV ^ 

[0016] Moreover, in this invention, in order to make oxygen content in a film proper, it is desirable to perform calcium phosphate 
compound film formation by combined use of vacuum evaporationo and ion irradiation under the atmosphere containing some 
oxygen gas. For this reason, you may use oxygen ion together as inadiation ion. As false body fluid in this invention, the tissue 
culture liquid containing calcium and P etc. can be used. Moreover, although contact on false body fluid and a calcium phosphate 
compound film changes also with thickness of this film, it can consider considering as 24 hours or more in general. 
[0017] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
Drawing 1 is drawing showing the outline composition of the membrane formation equipment which can be used for manufacture 
of the crystallization calcium phosphate compound film coating article concerning this invention. This equipment has a vacuum 
housing 1 and the ion beam spatter evaporation source 3 and the io n source 4 for assistanc e are formed in the position which 
counters the electrode holder 2 and electrode holder 2 which direct the goods S formed membranes into a container 1 . The ion 
bear spatter evaporation source 3 consists of a spatter target 3 1 and the ion source 32 for spatters. Moreover, in the 
electrode-holder 2 neighborhood, the thickness monitor 5 and the ion current measuring instalment 6 are arranged. Moreover, the 
exhaust 1 1 is attached to a container 1 and the inside of a container 1 can be made into a predetermined degree of vacuum. 
[0018] The crystallization calcium phosphate compound film coating article applied to this invention as follows was 
manufactured using this equipment. 

As goods S formed [ example ] membranes, the sheet (ZEFURON sheet by the Fuji system company) which consists of an 
industrial use titanium board and silicone rubber was used, respectively. Alter cleaning ultrasonically a fonned membranes goods 
S front face by the alcoholic system organic solvent in advance of film formation, it was made to dry for 30 minutes at 60 degrees 
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C. Subsequently, the goods S formed membranes were carried in in the vacuum housing 1 of the equipment of drawing 1 , and the 
electrode holder 2 was made to support. Subsequently, the inside of a container 1 was made into the degree of vacuum of 1 x 1 0 to 
6 or less Torrs by operation of the exhaust 1 1 , argon ion was irradiated from the ion source 32 for spatters at the spatter target 3 1 
• whiui consists of phosphoric-acid 1 hydrogen calcium (CaHP04) as lkV of acceleration voltage, the spatter of this was earned 
out, and \acuum evaporationo was carried out on Goods S. Simultaneously, t he ion of the mixed gas of argon g as and 0x7 gen gas 
was irradiated by Qi__<V- O.SkV of ac celeration voltage from the ion source 4 fo r assi stance in this vac uum evaporationo side" 
The temperature ofthTgoods S formed membranes was maint ained at the room temperature during membrane formation. 
[0019] Thus, the calcium phosphate compound film of 0.3 micrometers of thickness was fomied in the formed membranes goods 
S front face. Subsequently, the goods covered with the ca lcium phosphate comp ound film w ere immersed .for 4 8 .hours into the 
false bo dy fluid (the product made from the Osaka Unive rsity microorganism study group, tissue cultur i____^^ 
sahneX+)) of 37 degreeC, and the calcium pliosi31Tale compound i n this film was c i^su t l lized ~Thus. the crystallization calcium 
phosphate compound film coating article with which the crystallization calcium^ospliaTj^ompound film was covered on the 
goods S fomied membranes was obtained. 

[0020] Next, the crystallization calcium phosphate compound film coating article obtained according to this invention example, 
And in the aforementioned example, calcium phosphate compound film formation on the goods S fomied membranes is 
performed by the mere spatter vacuum deposition without the conventional ion assistance. Others about the crystallization 
calcium phosphate compound film coating article (example of comparison) obtained like ihe aforementioned example The state of 
the film after making it crooked 20 times to the angle of about 90 degrees, respectively is observed with the naked eye, and they 
are X cut tape examination (JIS K5400) and a tension friction test (the thing using the industrial use titanium board as goods S 
formed membranes was followed.). Film adhesion was evaluated. 

[0021] A result is shown in the following **. The result of a tension friction lest made the load increase gradually, and the size of 
the load per unit area when film ablation arises showed it. 

Film state Example (titanium) Good ** (silicone rubber) Good ** Example of comparison They are those with ablation in pail. X 
cut tape examination Tensile test (kg/cm2) 

Example (titanium) 10 (with no ablation) 500 or more (silicone rubber) Example of 10 (with no ablation) - comparison 0 
(complete ablation) The crystallization calcium phosphate compound film coating article by I 20. thus the example which fomied 
the calcium phosphate compound film by performing spatter vacuum evaporationo and ion irradiation simultaneously show_ _J ttlm 
a dhesion also with after [ good ] flexion deformity. On the other hand, in the crystallization calcium phosphate compound film 
coating article by the example of comparison which fomied the calcium phosphate compound film by the conventional mere 
spatter vacuum evaporationo, it turns out [ of the front shell film to deform by flexion ] that ablation has arisen in pail and it is 
hard to present practical use with. 

[0022] Next, it is calcium when composition of the crystallization calcium phosphate compound film formed of this invention 
example was searched for by photoelectron- spectroscopy analysis (XPS) :P : it is 0= 1 :0.64:2.2 1 , and it turns out that 
composition (calcium-: 0=1 :0. 62:2. 38) of hydroxy apatite is resembled. Moreover film erystallinity was evaluated by X-ray 
diffraction analysis, respectively about the crystallization calcium phosphate compound film coating article obtained according to 
this invention example, and the calcium phosphate compound film coating article before Hooding with false body fluid in this 
invention example. 

[0023] A diffraction pattern is shown in drawing 2 . About the film (A) by this invention example, the peak which originates in 
the ciystal of hydroxyapatite, respectively was accepted in 2theta=26.02 degree, 2lheta=32. 16 degree, and 2theta=32.98 degree. 
On the other hand about the film (B) before flooding with false body fluid, such a peak was not accepted, but it was checked that 
the calcium phosphate compound had crystallized by flooding with false body fluid. 
[0024] 

[Effect of the Invention] The crystallization calcium phosphate compound film coating article with which the crystallization 
calcium phosphate compound film was covered by adhesion fitness on goods fomied membranes, such as living body application 
goods (typically medical-application goods), according to this invention method. And under the low temperature of the grade 
which does not do a thermal injury to these goods when goods formed membranes consist of material with good thermal 
resistance and it consists [ not to mention ] of polymeric materials The manufacture method of the crystallization calcium 
phosphate compound film coating article which can form a crystallization calcium phosphate compound film on these goods at 
adhesion fitness can be offered. 



[Translation done.] 
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